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Abstract: 
This paper provides an international comparison of the benefits of including real estate assets – 
both domestic and international – in mixed-asset portfolios. Data from seven countries on three 
continents are considered for a common time period (1987-2001) to facilitate comparisons. Real 
estate returns are desmoothed using a variant of the Geltner (1993) approach, and Bayes-Stein 
estimators are used to increase the stability of portfolio weight estimations. Both unhedged and 
hedged analyses are conducted. Real estate is found to be an effective portfolio diversifier, and 
even more so when both domestic and international real estate assets are considered. The optimal 
allocation to real estate is in the 15 to 25% range, and remains remarkably constant in the various 
analyses. The breakdown of the real estate allocation between domestic and non-domestic assets, 
however, is found to vary substantially across countries and depending on whether returns are 
hedged or not. 
Executive Summary: 
The optimal allocation of institutional investors capital in the various asset classes (often referred 
to as inter-asset or mixed-asset diversification) is of foremost importance. Indeed, it has a crucial 
impact on portfolio performance, which in turn impacts on the amounts that have to be paid into a 
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portfolio performance could lead to lower amounts having to be paid in and/or larger benefits 
being paid to beneficiaries in the future. This paper contributes to the literature by providing an 
analysis of the benefits of including direct real estate – both domestic and international – in 
mixed-asset portfolios from the perspective of investors in seven countries on three continents. 
All countries are analyzed over the same time period (1987-2001) to permit cross-country 
comparisons. As international investments are considered, appropriate consideration has to be 
given to the issue of currency risk hedging. We perform all analyses first with unhedged returns, 
then with hedged returns. 
 
Two main issues pertaining to the quality of real estate data are addressed in the paper. First, 
appraisal-based indices are corrected for smoothing using a variant of the method devised by 
Geltner (1993). In implementing this approach, we do not make the standard hypothesis of real 
estate’s standard deviation being half that of stocks as is done in most previous studies, but rather 
we use the average of the standard deviation of stocks and that of bonds. We argue that this is a 
more realistic assumption, and if anything this leads to the role of real estate in mixed-asset 
portfolios being understated. Second, portfolio allocation models have been shown to be quite 
sensitive to the mean returns of assets. For that purpose, we use Bayes-Stein estimators which 
should increase the stability of the portfolio compositions. The idea is to ‘shrink’ asset returns 
towards some kind of average. As it seems reasonable that the globalization of markets will lead 
to a growing integration of markets by asset class, we shrink returns by asset class. Obviously, 
perfect integration does not exist as portfolio preferences and institutional rigidities somewhat 
impede the flow of capital across countries. 
 
This is reflected by the remaining spread of returns across countries. The analyses with unhedged 
returns show that the optimal weight which should be allocated to real estate in mixed-asset 
portfolios is in the 5-15% range, and that the inclusion of real estate assets in such portfolios 
leads to a 5-10% reduction in the portfolio’s standard deviation. When international real estate 
investments also are considered, the risk reduction is increased to 10-20%, and so is the weight 
which should be devoted to real estate in diversified portfolios. In such portfolios, the optimal 
allocation is remarkably constant across countries at approximately 15%. Not surprisingly, 
portfolios to the left of the efficient frontier contain a high allocation to low risk investments. 
Domestic stocks usually do not appear in low risk portfolios, but their weight increases as higher 
risk portfolios are considered. Real estate stocks seldom enter the efficient combinations of 
assets. 
 
Results using hedged returns are remarkably similar: adding real estate in mixed-asset portfolios 
makes it possible to reduce a portfolio’s risk by 10 to 20%, and the optimal allocation to real 
estate is in the 15-25% range. The breakdown of the real estate allocation between domestic and 
international assets is found to change from country to country and also depending on whether 
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very similar across countries, the way of gaining exposure to real estate varies across countries: 
in some countries the allocation is tilted towards either domestic or international assets, while it is 
balanced in other countries. The positive role of real estate in diversifying a portfolio is 
demonstrated, but the ways of achieving this vary according to the correlation of assets within 
each country, and to the strategy which is considered as pertains to the management of currency 
risk. 